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(54) RESIN COMPOSITION FOR INK-JET RECORDING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the transparency of an ink fixing layer by 
incorporating a crosslinked polyalkylene oxide resin with a specified value and a hydrophilic 
resin with a specified value. 

SOLUTION: A crosslinked polyalkylene oxide resin is obtained in such a way that 
polyalkylene oxide and diol are crosslinked by isocyanate compound. A resin having a melt 
viscosity of 2,000-200,000 poise under a pressure of 50kg/cm2 at a temperature of 170°C and 
a water-absorbing capacity of 10-45g/g is suitable. The adding ratio of polyalkylene oxide 
resin is 20-95wt.% of the total weight of resin composition. As to polyalkylene oxide resin that 
composes the resin, polyethylene oxide, polypropylene oxide, etc., can be used. As for 
hydrophilic resin, vinyl pyrrolidone-vinyl acetate copolymer, polyvinyl butyral resin, etc., can 
be used. The adding ratio of hydrophilic resin is 80-5wt.%. Thereby, a recording material 
excellent in transparency and water-resistance can be obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin constituent for ink jet record material characterized by including 20 - 95 % of the 
weight of bridge formation polyalkylene oxide resin, and 80-5 % of the weight of hydrophilic resin. 
[Claim 2] The resin constituent for ink jet record material according to claim 1 whose water absorption 
power (g pure water / g resin) bridge formation polyalkylene oxide resin is resin over which 
polyalkylene oxide and diol were made to construct a bridge with an isocyanate compound, the melt 
viscosity under the 170 degrees C and a 50kg/cm2 load is 2000-200,000poise, and is 10-45g/g. 
[Claim 3] The resin constituent for ink jet record material according to claim 1 whose polyalkylene 
oxide is at least one sort chosen from the group which consists of the polyethylene oxide of weight 
average molecular weight 500-500,000, polypropylene oxide, ethylene oxide / a propylene oxide 
copolymer. 

[Claim 4] The resin constituent for ink jet record material according to claim 1 which is at least one sort 
chosen from the group which hydrophilic resin becomes from vinyl pyrrolidone and the vinyl acetate 
copolymer resin, polyvinyl butyral resin, polyvinyl-acetal resin, polyvinylpyrrolidone resin, polyvinyl 
acetate resin, vinyl methyl ether and the maleic-anhydride copolymer resin, hydroxypropylcellulose 
resin, ethyl cellulose resin, and ethyl-hydroxyethyl-cellulose resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin constituent for record material used for the ink 
jet record which used water color ink. In more detail, this invention is excellent in the absorptance of 
ink, and it relates to the resin constituent for ink jet record material excellent in the transparency of an 
ink' fixing layer while a record image is clear and excelling in resistance to moist heat and a water 
resisting property. 
[0002] 

[Description of the Prior Art] The versatility of needlessness and a record pattern has many descriptions 
~ the device in which a high speed, the low noise, and printing cost are cheap is easy, and ease 
[ multicolor/ small lightweight and /-izing ], ease [ enlargement of an image ], and development fixing 
are large - and the ink jet method printer record gestalt has spread widely as an approach of obtaining 
hard copy not only including an alphabetic character but processing of an image. On the other hand, 
while use of an OHP sheet or a POP sheet spreads, what can be printed also on OHP or a POP sheet as a 
printer is needed. Moreover, Kamiichi of many kinds of ink for printers is carried out, and a result to 
which multicolor-ization also accelerates the increment in the class of ink is brought as an ink jet 
method printer spreads widely. 

[0003] As the quality required of these OHPs or the sheet for POP, (1) fixing to the sheet of various ink 
— prompt - and - good - the liquid of the ink after printing - who etc. does not happen - (2) (3) 
liquid-ink drop is not spread on a sheet beyond the need, and the path of a dot does not become [ ink 
concentration being high and excelling in color enhancement, ] large beyond the need, (4) In order for 
there to be excelling in the resistance to moist heat of a water-color-ink image and a water resisting 
property, (5) transparency being high and not producing blocking, the marks of (6) cracks or a 
fingerprint not being attached easily, and ** and to satisfy these demands, The sheet for record which 
various kinds of water-soluble ink was developed, and fitted these ink is proposed. 
[0004] However, when there is no record material which satisfies all items, such as this, and water color 
ink is used especially, the water resisting property of a record image is missing, water is poured and 
saving under highly humid also has the fault which a blot produces. For example, although the record 
material which prepared the ink absorption layer which makes it come to contain the water soluble 
polymer or water-soluble matter which has an ionicity hydrophilic group, and the polyhydric-alcohol 
fusibility matter on the base material for water-soluble ink is indicated by JP,60-171 143,A and JP,59- 
207277,A, about a water resisting property, it is not enough. Moreover, although the method of 
insolubilizing this water soluble polymer after ink jet record to the record sheet which applied the water 
soluble polymer etc. is indicated by JP,56-58869,A as the waterproof improvement approach, it is equal 
to practical use and is not a **** thing. For this reason, the rate of absorption of ink is quick and 
development of the high record material of resistance to moist heat and a water resisting property is 
desired. Moreover, in addition to this in an OHP sheet etc., the transparency of an ink fixing layer is an 
important technical problem. Furthermore, about the manufacture approach of the record ingredient for 
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aquosity ink jets, although the approach of mainly coating a sheet plastic^^ an ink fixing layer is 
adopted now, what has the good transparency of coating liquid and storage stability is desired in this 
case. 

[0005] this invention persons already found out the resin constituent for ink jet record material 
containing bridge formation polyalkylene oxide resin and specific polyamide resin as what solves these 
technical problems (Japanese Patent Application No. No. 151459 [ seven to ]). However, this thing still 
has the room of amelioration at the point of the transparency of an ink fixing layer, requires amelioration 
further also in respect of the solubility to a solvent, the transparency of dissolved liquid, and storage 
stability, and needs the amelioration about use to a coating method especially. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention solves many above-mentioned technical 
problems, and while the rate of absorption of ink is quick and excelling in resistance to moist heat and a 
water resisting property, it aims at offering the optimal resin constituent for record material for the ink 
jet record using the water color ink which was excellent in the transparency of an ink fixing layer, and 
was further excellent in the solubility to a solvent, the transparency of dissolved liquid, and storage 
stability. 
[0007] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly for the purpose of solving the 
technical problem in the above-mentioned record ingredient for ink jets, this invention persons Bridge 
formation polyalkylene oxide resin, When compatibility with this resin carries out concomitant use use 
of the good hydrophilic resin of solvent fusibility, while it excels in the absorptance of ink, and an image 
is clear and excellent in resistance to moist heat and a water resisting property It came to complete a ■■; ; ; 
header and this invention for the ability of the resin constituent for record material high the transparency , 
of an ink fixing layer and optimal for the aquosity ink jet record which was further excellent in the 
solubility to a solvent, the transparency of dissolved liquid, and storage stability to be offered. 
[0008] That is, the resin constituent for ink jet record material characterized by this invention containing 
20 - 95 % of the weight of bridge formation polyalkylene oxide resin and 80 - 5 % of the weight of 
hydrophilic resin is offered. In this invention, even if the property excellent in the absorptivity ability of 
the ink which bridge formation polyalkylene oxide resin has, and the clear nature of a record image, the 
resistance to moist heat which the hydrophilic resin of solvent fusibility with good compatibility with 
this resin has, and the property excellent in the water resisting property use these together, they are 
considered to demonstrate the synergistic effect, without losing each other advantage. Moreover, the 
interaction by hydrogen bond works between the urethane group in the bridge formation polyalkylene 
oxide resin in this invention, an urea radical, a biuret radical, an allophanate radical, the hydroxyl group 
in hydrophilic resin, and a carboxyl group, and the compatibility of bridge formation polyalkylene oxide 
resin and hydrophilic resin is good. Therefore, while excelling in the solubility to a solvent, the 
transparency of dissolved liquid, and storage stability, after spreading desiccation is considered that an 
ink fixing layer with high transparency is obtained. 
[0009] 

[Embodiment of the Invention] The melt viscosity under 170 degrees C and a 50kg/cm2 load which 
polyalkylene oxide and diol are made to construct a bridge with an isocyanate compound, and is 
obtained as bridge formation polyalkylene oxide resin used by this invention is 2000-200,000poise, and 
the resin of 10 - 45 g/g is suitably used for water absorption power (g pure water / g resin). When melt 
viscosity is less than 2000poise, and when water absorption power exceeds 45 g/g, since the resistance 
to moist heat of a record image and a water resisting property fall, it is not desirable. Moreover, when 
melt viscosity exceeds 200,000poise, and when water absorption power is less than 10 g/g, since the 
problem of compatibility with hydrophilic resin worsening and the surface state of the film at the time of 
the soluble fall and soluble film processing to an organic solvent getting worse arises, it is not desirable. 
[0010] The addition rate of bridge formation polyalkylene oxide resin is 30 - 90 % of the weight 
preferably 20 to 95% of the weight to the total weight of the resin constituent of this invention. Since 
resistance to moist heat and a water resisting property will fall if the initial printing engine performance 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 1 2/28/2004 



Page 3 of 8 



will worsen if fewer than 2<^^>f the weight, and it exceeds 95 % of the^^ht, it is not desirable. As 
polyalkylene oxide which constitutes this bridge formation polyalkylene oxide resin, the thing of 500- 
500,000 is used, for example, weight average molecular weight can mention polyethylene oxide, 
polypropylene oxide, ethylene oxide / propylene oxide copolymer, polybutylene oxide, such mixture, 
etc. Especially, the polyethylene oxide, the polypropylene oxide, the ethylene oxide / propylene oxide 
copolymers, or such mixture of weight average molecular weight 2000-100,000 are used preferably. 
When weight average molecular weight is less than 500, the melt viscosity of the bridge formation 
polyalkylene oxide resin obtained is too low, and resistance to moist heat and a water resisting property 
fall. Moreover, since melt viscosity becomes extremely high, it will become, or workability will worsen 
that it is hard to dissolve in an organic solvent and a problem will arise in compatibility with other resin 
if weight average molecular weight exceeds 500,000, it is not desirable. 

[001 1] As diol which constitutes bridge formation polyalkylene oxide resin with this polyalkylene oxide 
The organic compound which has two hydroxyl groups (- OH) in the same intramolecular, for example, 
ethylene glycol, A diethylene glycol, triethylene glycol, tetraethylene glycol, Propylene glycol, 
dipropylene glycol, a trimethylene glycol, 1,3-butanediol, 2, 3-butanediol, 1 ,4-butanediol, 1,5- 
pentanediol, hexylene glycol, octylene glycol, glycerylmonoacetate, glyceryl monobuthylate, 1,6- 
hexanediol, 1, 9-nonane diol, bisphenol A, etc. can be mentioned. Preferably, ethylene glycol, propylene 
glycol, 1,4-butanediol, 1, 6-butanediol, 1, and 9-nonane diol etc. is used. ' 

[0012] As an isocyanate compound which uses above-mentioned polyalkylene oxide and diol for 
constructing a bridge The organic compound which has two isocyanate radicals in the same 
intramolecular, for example, xylylene diisocyanate, (XDI) 4 and 4 , -diphenylmetharie diisocyanate 
(MDI), hexamethylene di-isocyanate, 1, 8-dimethyl benzole -2, 4-diisocyanate, 2, 4-tolylene 
diisocyanate (TDI), The urethane isocyanate compound which the diisocyanate of the number of mols 
corresponding to the number of the active hydrogen is made to react to polyols, such as a trimer of TDI, 
polymethylene polyphenyl isocyanate, and trimethylol propane, and is obtained, The poly isocyanate 
adduct etc. can be mentioned. Preferably, 4 and 4'-diphenylmethane diisocyanate (MDI), hexamethylene 
di-isocyanate, 2, and 4-tolylene diisocyanate (TDI) etc. is used. 

[0013] The operating rate of the above-mentioned polyalkylene oxide, diol, and an isocyanate 
compound is preferably chosen in the range where the end hydroxyl group of polyalkylene oxide, a 
number of a hydroxyl group of sums which diol has, and a number of an isocyanate radical of ratios (R 
value) (-NCO radical / - OH radical) which an isocyanate compound has become 0.5-2.0, and the range 
used as 0.8-1 .7. When an R value is less than 0.5, crosslinking density becomes low, sufficient water 
absorption gel is not obtained, but on the other hand, if an R value exceeds 2.0, while crosslinking 
density will become high, melt viscosity becomes high and workability worsens. Moreover, since it 
becomes or a problem arises in compatibility with other resin that it is hard to dissolve in an organic 
solvent, it is not desirable. 

[0014] It can ask for the number of mols of polyalkylene oxide by breaking the weight by weight 
average molecular weight. In adding diol, it adds at the time of the crosslinking reaction of polyalkylene 
oxide and an isocyanate compound. By adding diol, the fall of the melt viscosity of the bridge formation 
polyalkylene oxide obtained can be aimed at, and workability improves, although the amount of the 
above-mentioned isocyanate compound used changes also with the classes and reaction conditions of an 
isocyanate compound - general - the polyalkylene oxide 100 weight section - receiving - 0.5 -80 
weight section - it is the range of 1 - 50 weight section preferably. Since the crosslinking density of the 
bridge formation polyalkylene oxide resin obtained becomes low in an amount smaller than 1 weight 
section, sufficient film reinforcement is not obtained, but it becomes, or workability worsens and a 
problem arises in compatibility with other resin on the other hand that the crosslinking density of the 
bridge formation polyalkylene oxide resin obtained becomes high too much, and it is hard to dissolve in 
an organic solvent when it uses exceeding 80 weight sections, it is not desirable. 
[0015] As an approach to which polyalkylene oxide and diol are made to react with an isocyanate 
compound, the approach of making it react by the shape of a solution using a suitable solvent is 
common. The approach of making it react by the letter of distribution and the approach of supplying 
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each raw material continuously in the state of melting frprn the standpomMRndustrial operation, and 
making it mix and react in a multi-screw extruder, although it can heat to powdered or temperature 
predetermined after mixing both to homogeneity by the shape of a solid-state and can also be made to 
react are desirable. The temperature of the above-mentioned reaction is usually 50-210 degrees C. In 
addition, this system of reaction can also be made to promote a reaction by carrying out little addition of 
triethylamine, triethanolamine, dibutyl tin diacetate, a dibutyl tin JIRAU rate, stannous octoate, the :.. 
triethylenediamine, etc. ■ 
[0016] As hydrophilic resin used by this invention, it is especially meltable to an organic solvent, and is 
meltable in alcohol or alcohol / water, the resin which can produce a film is especially desirable, and 
hydrophilic resin other than polyamide resin is used. Specifically, vinyl pyrrolidone and the vinyl 
acetate copolymer resin, polyvinyl butyral resin, polyvinyl-acetal resin, polyvinylpyrrolidone resin, 
hydroxypropylcellulose resin, polyvinyl acetate resin, ethyl cellulose resin, ethyl-hydroxyethyl-cellulose 
resin, vinyl methyl ether and the maleic-anhydride copolymer resin, ethylene vinyl alcohol resin, phenol 
resin^ resorcinol resin, acrylic resin, etc. are mentioned. Vinyl pyrrolidone and the vinyl acetate 
copolymer resin, and polyvinyl butyral resin are especially used that compatibility with bridge formation 
polyalkylene oxide resin is good, and suitably. As vinyl pyrrolidone and vinyl acetate copolymer resin, 
the resin of 200-3000 is suitably used [ the resin whose content of vinyl pyrrolidone is 20 - 80 % of the 
weight ] for polymerization degree as Pori butyral resin. The addition rate of hydrophilic resin is usually 
70-10 % of the weight preferably 80 to 5% of the weight. When an addition rate is less than 5 % of the 
weight, there are little resistance to moist heat and waterproof improvement effectiveness, and since the 
absorptivity ability of ink falls and a clear image is not obtained on the other hand when exceeding 80 % 
of the weight, it is not desirable. 

[0017] After mixing bridge formation polyalkylene oxide resin and hydrophilic resin after dissolving 
with a solvent, respectively, or kneading both with an extruder, a kneader, a roll, etc., the resin 
constituent for record material of this invention dissolves in a solvent, and is obtained. What is 
necessary is just to carry out selection use suitably as independent or a partially aromatic solvent as the 
above-mentioned solvent from a methanol, ethanol, n-propanol, iso-propanol, a butanol, ethyl acetate, 
butyl acetate, an acetone, a cyclohexanone, a methyl ethyl ketone, methyl isobutyl ketone, methyl 
cellosolve, a'tetrahydrofuran, dimethylformamide, toluene, etc. In this case, by adding still more nearly 
little water to a solvent, the stability of a solution is improved and it is used suitably. The addition 
percentage of water is about 1 - 40%, and since the viscosity of a solution will increase if it exceeds .. 
40%, it is not usually desirable. 

[0018] The resin constituent obtained by dissolving in the above-mentioned solvent can be applied to 
base materials, such as transparence plastic film and a cellulosic, and can be used as an ink fixing layer. 
Since there are polyethylene terephthalate, polypropylene, polyethylene, an ethylene-vinylacetate 
copolymer, an ethylene ethyl-acrylate copolymer, an ethylene methacrylic acid copolymer, ethylene 
acrylic ester and a maleic-anhydride copolymer, a polyamide, a polyvinyl chloride, etc. and an adhesive , 
property is improved as this transparence plastic film, what performed surface treatment may be used. 
About the application which does not need especially transparency, it can also be used also for various 
papers, such as colored plastic film, and paper of fine quality, a synthetic paper. Moreover, the 
constituent which kneads bridge formation polyalkylene oxide resin and hydrophilic resin with an 
extruder, a kneader, a roll, etc., and is obtained can also be cast in the shape of a sheet by making plastic 
film into supporters by multilayer molding by the inflation, and the heat lamination by T-die extrusion. 
[0019] The thickness of the above-mentioned ink fixing layer usually has 1 -200-micrometer preferably 
good 5-100 micrometers. When thinner than 1 micrometer, ink absorptivity may fall, on the other hand, 
the transparency of about [ that the effectiveness of balancing it in being thicker than 200 micrometers is 
not acquired ], and a film may fall, and it is not desirable. Moreover, by the solution coating type, 
additives currently generally used, such as a fixing agent and a blot inhibitor, can also be blended 
suitably. Specifically, the poly allylamines, a chelating agent, an alum, alumina sol, a taimic acid, a 
tartar emetic, etc. are mentioned. Furthermore, little addition of the bulking agent for raising the 
absorptivity of a nucleating additive, a thermostabilizer, an antioxidant, an ultraviolet ray absorbent, or 
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ink for the purpose, for example, the silica of superfines,, talc, a zeolite, d^pthetic hydrotalcite, an 
alumina, the titanium oxide, etc. can be carried out. Moreover, the front face of the record sheet for ink 
jets gets damaged, and additives, such as a silicone system, can also be added within limits which do not 
influence transparency for prevention or blocking prevention. 
[0020] 

[Example] Although the example of manufacture, an example, and the example of a comparison are 
given to below and this invention is explained to it in more detail, this invention is not limited to these. 
In addition, evaluation of the record sheet using the resin constituent for record material and this 
constituent' which were obtained in the trial and example of bridge formation polyalkylene oxide resin 
which were acquired in the following example of manufacture was performed by the following 
approaches. 

1 . Trial item and the approach (1) water absorption power (g pure water / g resin) of bridge formation 
polyalkylene oxide resin : lg of bridge formation polyalkylene oxide resin was added to 200ml of pure 
water, it filtered at the wire gauze of 200 meshes after 24-hour churning, and weight of the gel after 
filtration was made into water absorption power. 

(2) Melt viscosity (poise) : It measured under the conditions of 170 degrees C and a 50kg/cm2 load by 
the die lmmphixlmmL orifice (Shimadzu flow tester CFT-500C). 

[0021] 2. About 150ml of solutions was put into the transparence carboy of 200ml of preservation 
stability content volume of a constituent solution, it saved for one month at the room temperature, and 
the condition was observed with the naked eye. The valuation basis of preservation stability is as 
follows. 

O : Fitness **: It is x with gelation a little. : Those with layer separation, gelation Hiroshi [0022] 3. 
Performance-evaluation item and the approach (1) transparency of record material sheet: The Hayes 
value was measured by hazemeter NDH-300A [the Nippon Denshoku Industries Co., Ltd. make]. 
(2) Surface hardness: The scratch trial according a spreading side to a pawl was carried out. The 
valuation basis of surface hardness is as follows. 

O : Blemish-less **: It is x with a blemish a little. : Blemish size (3) rate of drying: Using commercial 
drawing software, the evaluation pattern printing-back was applied in printer MJ-700V2C (Seiko Epson 
make), the filter paper was applied to the printing side at intervals of 10 seconds, it ground, and the time 
amount to which ink stops adhering was measured. 

[0023] (4) Printing nature: Using commercial drawing software, it expanded after printing an evaluation 
pattern by printer MJ-700V2C (Seiko Epson make), 1 dot was expanded by 200 times by microscope 
VH-5900 (product made from KEYENCE), and the condition of a blot of the ink in the place where 
monochrome and colors overlapped was evaluated. The valuation basis of printing nature is as follows. 
O : Blot-less **: It spreads a little, is and is x. : Blot size (5) resistance to moist heat: The evaluation 
pattern was printed using printer MJ-700V2C (Seiko Epson make) using commercial drawing software, 
and it put into the thermo hygrostat of the temperature of 50 degrees C, and 80% of humidity RH one 
day after, and permeated 1 hour after, and the condition was expanded by 200 times and judged. The 
valuation basis of resistance to moist heat is as follows. 

O : Blot-less **: It spreads a little, is and is x. : Blot size [0024] (6) Water resisting property: Using 
commercial drawing software, the evaluation pattern was printed by printer MJ-700V2C (Seiko Epson 
make), and it exposed to the stream for 5 minutes one day after, and the blot condition was expanded by 
200 times and judged. The waterproof valuation basis is as follows. 

O : Blot-less **: It spreads a little, is and is x. : Blot size [0025] the example 1 of manufacture - the 
polyethylene oxide 100 weight section of the weight average molecular weight 20000 which fully 
dehydrated, the 1,4-butanediol 0.54 weight section, and the triethylenediamine 0.1 weight section were 
put into storage tank A to which the agitator which kept it warm at 1 10 degrees C was attached, and 
were used as uniform mixture under nitrogen-gas-atmosphere mind. It put into storage tank B to which 
the agitator which kept 4 and 4 , -diphenylmethane diisocyanate warm at 50 degrees C was attached apart 
from this, and stored under nitrogen-gas-atmosphere mind. The biaxial extruder which set respectively 4 
of the mixture of storage tank A and storage tank B and 4'-diphenylmethane diisocyanate as 1 10-140 
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degrees C at 250g a part for /and the rate for 6.36g/with the metering puifl^Fas supplied continuously, 
mixing and a reaction were performed in the extruder, the strand was taken out from the extruder outlet, 
it pelletized by the pelletizer, and bridge formation polyalkylene oxide resin was obtained. Thus, the 
water absorption power of the obtained bridge formation polyalkylene oxide resin was 30g/g, and melt 
viscosity (170 degree-Cx50 kg/cm2) was lOOOOpoise. The churning dissolution of this was carried out at 
60 degrees C at n-propanol / water (70/30-fold quantitative ratio), and transparent n-propanol / water 
solution containing 1 0% of the weight of bridge formation polyalkylene oxide resin were obtained. 
[0026] The polyethylene oxide 100 weight section of the weight average molecular weight 20000 which 
dehydrated in example 20 minutes of manufacture, the ethylene oxide / propylene oxide copolymer 
(copolymerization ratios 8/2) 17 weight section of weight average molecular weight 15000, the 1,4- 
butanediol 0.66 weight section, and the triethylenediamine 0.1 weight section were put into storage tank 
A to which the agitator which kept it warm at 1 10 degrees C was attached, and were used as uniform 
mixture under nitrogen-gas-atmosphere mind. It put into storage tank B to which the agitator which kept 
4 and 4'-diphenylmethane diisocyanate warm at 50 degrees C was attached apart from this, and stored 
under nitrogen-gas-atmosphere mind. The biaxial extruder which set respectively 4 of the mixture of 
storage tank A and storage tank B and 4 , -diphenylmethane diisocyanate as 1 10-140 degrees C the rate 
for part [ for 250g/] and 7.18g/with the metering pump was supplied continuously, mixing and a reaction 
were performed in the extruder, the strand was taken out from the extruder outlet, it pelletized by the 
pelletizer, and bridge formation polyalkylene oxide resin was obtained. Thus, the water absorption 
power of the obtained bridge formation polyalkylene oxide resin was 35g/g, and melt viscosity (170 
degree-Cx50 kg/cm2) was 5000poise. 

[0027] After teaching polyethylene oxide lOOg of weight average molecular weight 20000, and toluene 
850ml to the 1.51. 4-inlet separable flask equipped with example of manufacture 3 condensator, nitrogen 
installation tubing, the thermometer, and the impeller, 200ml toluene was made to distill by distillation 
for moisture removal. 1,4-butanediolg [ 0.54 ] and 4 and 4'-diphenylmethane diisocyanate 2.70g and 
triethylenediamine 0.023g were added there, and the reaction was performed at 1 10 degrees C for 3 
hours. After reaction termination, reduced pressure drying of the reaction solution was carried out, and 
bridge formation polyalkylene oxide resin was obtained. Thus, the water absorption power of the 
obtained bridge formation polyalkylene oxide resin was 25g/g, and melt viscosity (170 degree-Cx50 
kg/cm2) was 50000poise. 

[0028] It mixed under churning of n-propanol / water-solution 100 weight section containing 10% of the 
weight of the bridge formation polyalkylene oxide resin obtained in the example 1 of example 1 
manufacture, and the ethanol solution 10 weight section which contains vinyl pyrrolidone and the vinyl 
acetate copolymer resin [E-335 (PVP/VA-30/70) and the product made from GAF] 50% of the weight, 
and the transparence solution-like resin constituent for ink jet record material was obtained. After 
applying the obtained transparence solution to polyester film with a thickness of 75 micrometers, by 
drying for 100 degree-Cx 5 minutes, the ink fixing layer with a thickness of 20 micrometers was formed, 
and the record material sheet was obtained. The above-mentioned performance evaluation was 
performed using this thing. 

[0029] It mixed under churning of n-propanol / water-solution 100 weight section containing 10% of the 
weight of the bridge formation polyalkylene oxide resin obtained in the example 1 of example 2 
manufacture, and the iso-propanol solution 100 weight section which contains polyvinyl butyral resin [S 
lek BL-1 (polymerization degree: 300) and the Sekisui Chemical Co., Ltd. make] 10% of the weight, 
and the solution of the transparent resin constituent for ink jet record material was obtained. After 
applying the obtained transparence solution to polyester film with a thickness of 75 micrometers, by 
drying for 100 degree-Cx 5 minutes, the ink fixing layer with a thickness of 20 micrometers was formed, 
and the record material sheet was obtained. The above-mentioned performance evaluation was 
performed using this thing. 

[0030] It mixed under churning of n-propanol / water- solution 100 weight section containing 10% of the 
weight of the bridge formation polyalkylene oxide resin obtained in the example 1 of example 3 
manufacture, and the n-propanol solution 100 weight section which contains polyvinylpyrrolidone resin 
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[the ruby squall K-90 (weig^werage molecular weight 1,280,000) and t^^ASF A.G. make] 10% of 
the weight, and the solution of the transparent resin constituent for ink jet record material was obtained. 
After applying the obtained transparence solution to polyester film with a thickness of 75 micrometers, 
by drying for 100 degree-Cx 5 minutes, the ink fixing layer with a thickness of 30 micrometers was 
formed, and the record material sheet was obtained. The above-mentioned performance evaluation was 
performed using this thing. 

[0031] The bridge formation polyalkylene oxide resin 100 weight section obtained in the example 2 of 
example 4 manufacture and the polyvinyl-butyral-resin [100 by DENKA butyral #2000-L 
(polymerization degree: 300) and DENKI KAGAKU KOGYO K.K.] weight section were kneaded and 
pelletized with the biaxial extruder. The churning dissolution of this pellet was carried out at 70 degrees 
C at n-propanol / water (90/10-fold quantitative ratio), and transparent n-propanol / water solution 
containing 10% of the weight of the resin constituent for ink jet record material were obtained. By 
applying the obtained transparence solution to polyester film with a thickness of 100 micrometers, and 
drying for 100 degree-Cx 5 minutes, the ink fixing layer with a thickness of 20 micrometers was formed, 
and the record material sheet was obtained. The above-mentioned performance evaluation was 
performed using this thing. 

[0032] It mixed under churning of the toluene solution 100 weight section which contains the bridge 
formation polyalkylene oxide resin obtained in the example 3 of example 5 manufacture 15% of the 
weight, and the n-propanol solution 100 weight section which contains polyvinyl butyral resin [S lek 
BL-S (polymerization degree: 300) and the Sekisui Chemical Co., Ltd. make] 15% of the weight, and 
the solution of the transparent resin constituent for ink jet record material was obtained. By applying the 
obtained transparence solution to polyester film with a thickness of 100 micrometers, and drying for 100 
degree-Cx 5 minutes, the ink fixing layer with a thickness of 20 micrometers was formed, and the record 
material sheet was obtained. The above-mentioned performance evaluation was performed using this 
thing. 

[0033] Polyester film (thickness: 75 micrometers) and a heat lamination were performed for the pellet of 
the resin constituent for ink jet record material obtained in the example 6 example 4 by 40mm extruder 
T die, the ink fixing layer with a thickness of 20 micrometers was formed, and the record material sheet 
was obtained. The above-mentioned performance evaluation was performed using this thing. 
[0034] By applying to polyester film with a thickness of 75 micrometers n-propanol / water solution 
containing 10% of the weight of the bridge formation polyalkylene oxide resin obtained in the example 
1 of example of comparison 1 manufacture, and drying for 100 degree-Cx 5 minutes, the ink fixing layer 
with a thickness of 20 micrometers was formed, and the record material sheet was obtained. The above- 
mentioned performance evaluation was performed using this thing. 

[0035] After applying to polyester film with a thickness of 75 micrometers the iso-propanol solution 
which contains example of comparison 2 polyvinyl butyral resin [S lek BL-1 (polymerization degree: 
300) and the Sekisui Chemical Co., Ltd. make] 10% of the weight, by drying for 100 degree-Cx 5 
minutes, the ink fixing layer with a thickness of 20 micrometers was formed, and the record material 
sheet was obtained. The above-mentioned performance evaluation was performed using this thing. 
[0036] The bridge formation polyalkylene oxide resin 100 weight section obtained in the example 2 of 
example of comparison 3 manufacture, Eval F101 (melting point: 183 degrees C) and the ethylene- 
vinylalcohol copolymer [Kuraray 30] weight section, and the Vesta melt 171 (melting point: 117 
degrees C) and the copolyamide [30 by DAISERU Huels] weight section were taken out with the 201. 
Henschel mixer, the strand was taken out with 25mm continuous kneader after mixing, and it pelletized 
by the pelletizer. This pellet was taught so that solid content might become 10% of the weight with n- 
propanol / water (70/30-fold quantitative ratio), and it dissolved over 3 hours at 88 degrees C. After 
applying the obtained solution to polyester film with a thickness of 75 micrometers, by drying for 100 
degree-Cx 5 minutes, the ink fixing layer with a thickness of 20 micrometers was formed, and the record 
material sheet was obtained. The above-mentioned performance evaluation was performed using this 
thing. 

[0037] The above-mentioned performance evaluation was performed using the OHP sheet (product 
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made from Hewlett Packard) of example of comparison 4 marketing. 
[0038] The above-mentioned performance evaluation was performed using the ink jet sheet (the color BJ 
transparency CF 1 01 , product made from canon) of example of comparison 5 marketing. 
[0039] The above-mentioned performance evaluation was performed using the inkjet-printing-paper 
super fine sheet (part number: MJSP1, Epson make) of example of comparison 6 marketing. The 
evaluation result of these examples and the example of a comparison is collectively shown in Table 1 . 
0040] 
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[0041] 

[Effect of the Invention] The optimal record material for the aquosity ink jets which were excellent in 
the transparency of an ink fixing layer, and were excellent in the solubility to a solvent, the transparency 
of dissolved liquid, and storage stability further with the resin constituent for ink jet record material of 
this invention while the rate of absorption of ink was quick and excelling in transparency, resistance to 
moist heat, and a water resisting property is offered. 



[Translation done.] 
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